Introduction
The collection of properly segregated waste and safe transportation within the health care facility is of utmost importance in health care waste management. The objective of this study was to address the issues arising during in-house transportation of biomedical waste. Our Hospital is a 500-bedded tertiary care centre and has a multidisciplinary Hospital Infection Control Committee (HICC) with a dedicated team posted in Biomedical Waste Management (BMW) cell. The BMW cell has a Nodal Officer, three full-time trained nurses and one trained nursing assistant. This team supervises the segregation, collection, transportation and treatment of health care waste. There are four dedicated waste handlers for collection and transportation of waste. Waste should be collected and transported in a manner so as to avoid any possible hazard to human health and environment. Within hospital, routes 1.22-2.25% [ Figure 3 ]. The percentage of improperly closed sharp containers varied from 0 to 0.3% [ Figure 4 ]. The percentage of staff wearing PPE varied from 1.22 to 1.84% [ Figure 5 ]. The waste is transported in separate colour-coded trolleys [ Figure 6 ] as per the BMW rules. [2] The liquid waste is disinfected by chemical treatment and drained, which is then finally connected with sewage treatment plant (STP), present in our facility. Non-compliance to the protocols in our study was noted in 11.58% occasions. This reduced to 0.72% if PPE usage was to be excluded. Compliance to PPE was major constraint, which can be overcome by regular training of BMW staff.
Discussion
Transportation of health care waste is one of the most crucial steps in its management and has scientifically evolved over the years. In a multi-centric analysis by IPEN study group, in-house transportation of health care waste has been considered as one of the performance indicators of biomedical waste management. [3] Psychological stress is common to public and health care workers due to anatomical waste handling during segregation like human body parts, etc. Hence, health care waste should be transported in such a manner that it does not cause any stress at site and en route. In our study, the trolleys were uncovered or overloaded approximately on 1-2% occasions. Separate biomedical and general waste routes have been assigned. Waste should never be transported directly by hand due to risk of accidental injury from infectious material or incorrectly disposed sharps that may protrude from a container. In our study, PPE were not worn by waste handlers in most of the cases possibly due to lack of understanding of its importance and climatic variations. Management of sharp waste is a critical issue since needle stick injuries poses risk of transmission of blood-borne diseases like HIV, hepatitis B and hepatitis C. Waste handlers are exposed to greatest risk of occupational injuries by nature of their work. Limited data is available on needle stick injuries. [4] [5] [6] [7] Apart from psychological stress to the health care workers, needle stick injuries have financial implications. This includes cost of testing for HIV, hepatitis B and hepatitis C, and post-exposure prophylaxis. For a single episode of needle stick injury, the estimated cost burden may range from INR 3,000-15,000. The cost of testing of source and exposed person can vary from INR 3,000-6,000; post-exposure prophylaxis for hepatitis B in an unimmunised person can vary from INR 5,000-6,000. The cost of HIV post-exposure prophylaxis may vary from INR 1,500-7,500 depending on the regimen. Sharps must be disposed in puncture proof/resistant According to the median BMW management colour code category for health care facilities, our hospital would qualify for colour code 'Green', which means good system in place for BMW management. [3] There are 39 generation sites in our hospital. All health care workers generate hospital waste while doing therapeutic and diagnostic activities. They should adopt standard precaution and safety measures while handling and disposing the health care waste.
Segregation of health care waste is of paramount importance. At the generation sites, we have three colour-coded bins for different categories of waste. These are foot-operated for ease of use. These coloured containers are strong enough to withstand any possible damage that may occur during loading or unloading of such containers. These containers/trolleys prominently display the biohazard symbol as per schedule. [2] Sharps are collected in puncture-resistant containers as prescribed. [2] Each bin is lined by a corresponding colour-coded bag which is labelled as per Schedule III and IV of the Biomedical Waste (Management and Handling) Rules, so that at any time, the health care units can be tracked back if not segregating health care waste as per BMW rules. [2] These bags are 36" × 36" in size, bio-degradable, non-chlorinated, leak proof with thickness of 40 microns with monogram of biohazard symbol on red bag and yellow bag. We have introduced zip-lock facilities in the waste collection bags. The bags are zip-locked at the generation sites and handed to the waste handlers who collect them in colour-coded trolleys. The zip-locking ensures that waste bag seals are in place and intact at the end of transportation.
The waste storage site of this hospital is approximately 500 meters away from patient care areas. We are using wheeled non-motorised trolleys, which are fuel efficient. They are made of high density polyethylene (HDPE) to provide strength and a smooth and impervious surface which can be cleaned. These are thoroughly cleaned and disinfected daily and in the event of any spillage. [4] Outside, they are supported by a stainless steel frame. These containers are designed for waste to be easily loaded, be easy to push and pull, appropriately sized (36" × 24" × 20") to accommodate up to 50 kg waste with height similar to those of the waste containers to facilitate minimal agitation and avoid spillages, be labelled and dedicated to a particular waste type, not have any sharp edges, easy to clean and disinfect and remains secured during transportation. [8] Spare trolleys are available in case of breakdowns and maintenance. The person responsible for collection of health care wastes carries a register with him to maintain the records such as name of generation site, the type and quantity of waste received, signature of the authorised person, day and time of collection, etc. Monitoring of transportation by dedicated personnel is essential. A separate elevator and ramp area has been dedicated for transportation of the biomedical waste.
The temporary waste storage site is situated 500 meters away from the hospital and has a iron grilled gate, which is kept locked at all times and opened only when required. The biohazard symbol is displayed prominently on the gate and entry is restricted to authorised personnel only. The storage site has three separate colour-coded chambers (8 m × 6 m × 2.5 m). These chambers are well-lit, well-ventilated, airy with impervious walls and floors and drainage facilities, and connected to the STP of the hospital. There is a separate washing platform for waste containers/trolleys/PPE and a basin for hand washing. There are two waste treatment rooms within the health care establishment for an autoclave and a shredder for the red bag waste to make it safe and unrecognisable. Other infectious health care waste is handed over to the government-authorised common biomedical waste treatment facility (CBWTF) for their respective treatment while the uninfected general waste is handed over to the municipal corporation. The waste from the generation site should reach the CBWTF within 48 hours as per the DPCC [9] and CPCB [10] guidelines. In India it was observed that 60% of injections were unsafe. [3] This could be attributed to reuse and high injection practices. Our study highlights the importance of proper transportation from the generation site to the authorised CBWTF, so that material pilferage and their reuse can be prevented.
Health care management team of our hospital is committed to follow the biomedical rules, and we have sufficient quantity of colour-coded containers and trolleys for transportation. The health care workers are trained regularly on issues related to biomedical waste management. The employees are regularly trained and encouraged for adopting safe health care waste management practices during segregation, transportation, treatment and disposal of health care waste.
Conclusion
Adequate care should be taken to ensure that health care waste is transported from the generation sites to the storage site without any spillage and in an environment-friendly manner. Improper handling, transportation and disposal are now widely recognised as preventable causes of infection, which can be effectively minimised if we are conscientious and scientific in dealing with biomedical waste.
